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Crowds surge during the annual Rath PHOTO: RANDY OLSON 

Yatra Hindu festival in Puri, India. 
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The world’s population will reach seven billion this 

year. But you don’t need to visit Delhi, India (population 22 

million), or China (home to a fifth of the world’s people) to grasp 

the consequences. When | return to Jackson County, Oregon, 

where | was born, the green fields where | used to cut hay, dig 

Onions, and harvest pears are gone. They have been replaced 

by subdivisions and big-box stores. This is hardly a surprise 

given that the population of Jackson County has more than 

tripled in my lifetime. When | see the rapid development going 

on in my hometown, | can’t help but wonder what the future 

holds for the rest of the world. 

This month we begin exploring that future with a series of 

stories about population that will run throughout the year. Envi- 

ronment editor Robert Kunzig starts by sketching out a natural 

history of population. The issues associated with population 

growth seem endless: poverty, food and water supply, world 

health, climate change, deforestation, fertility rates, and more. 

Kunzig writes, “There may be some comfort in knowing that 

people have long been alarmed about population.” Some of the 

first papers on demography were written in the 17th century. 

It's more than 300 years later, and we are still grappling with 

the outcome of People v. Planet. We look forward to exploring 

the topic with you. 
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ENVIRONMENT 

Eat a Ray, Save the Bay? 
Cownose rays swarm the Chesapeake 

Bay each summer, taxing an already fragile 

ecosystem by gobbling shellfish and roiling 

grass beds. Shaped like kites, they taste 

like tuna—a meaty mouthfeel packed with 

lean protein. Now area officials see a 

potential win-win: Whet human appetites 

with a tasteful name (“Chesapeake ray”) 

and rebalance the bay. 

Rays aren't invasive newcomers here; 

in 1608 one stung explorer John Smith. 

But as predators like coastal sharks have 

declined, the observed spike in cownoses, 

though untallied, could be grounds for 

a carefully monitored fishery—and new 

revenue streams for watermen, retailers, 

and localities. Call it the new calamari? 

—Jeremy Berlin 

O mi 150 

Okm 150 PA. 

Washington, 
D.C... 

VA. ’ 
‘Chesapeake 
Bay 

N.C. 

PHOTO: HENRY HORENSTEIN, GETTY IMAGES. NGM MAPS 
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With a three-foot 
Wiiavetsjey-lamesiam-teleiit 
Rhinoptera bonasus 
can weigh 40 pounds. 
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CULTURE 

Modern Mothering More U.S. women are having 

children later in life, according to a new study from the 

Pew Research Center. Some possible reasons: higher edu- 

cation, fertility treatments, and changing attitudes toward 

marriage. While the overall birthrate in 2008 didn't vary 

much from 1990, the number of babies born to women 35 

and older rose a staggering 64 percent. 

Another factor, notes report co-author Gretchen 

Livingston, is that younger people were more likely than 

older ones to cite the economic downturn as a reason to 

delay pregnancy. Women in their late 30s to 40s “don't 

really have that choice.” 

The same Pew report found that a record 41 percent 

of 2008 births occurred outside of marriage, up from 28 

percent in 1990. And though most were to women under 

25, older mothers are also less likely to be married these 

days. Which is not to say these moms are going it alone. 

The trend “comes largely from births to women who are 

cohabiting with the child’s father,” says sociologist R. Kelly 

Raley. “It’s clear that we think differently today than we did 

several decades ago.’ —Cara Birnbaum 

NATIONAL GEOGRAPHIC JANUARY 2011 
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3 
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2008 

Today’s mothers include 
more women who are older 
and, increasingly, unmarried. 

PHOTO: REBECCA HALE, NGM STAFF 
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Coloring by Structure For years scientists have 
known that pigments arent the only way butterflies get 

their brilliant colors. Light can also bounce off structures 

and reflect hues through scattering or interference, as with 

the blue of the sky or the iridescence of a soap 

bubble. Now a group at Yale University has 

identified one such structure in five butterfly 

species as a gyroid—a complex, three-dimen- 

sional form that is one of nature's most efficient ways of 

folding space (left). 

In the butterflies studied, from the Papilionidae and 

Lycaenidae families, the microscopic gyroids consist of 

chitin—the same material found in insect exoskeletons 

—and air pockets interwoven in a repeating pattern that 

resembles a network of three-bladed boomerangs. The 

green color resulting from the interplay of scattered light 

helps warn off predators, says lead scientist Richard Prum. 

Gyroids have superior optical properties, and the ability 

to synthesize similar forms could aid in the development 

of solar cells and insulation for fiber-optic cables. 

While the majority of butterfly colors are pigmentary 

—created when molecules absorb and reemit certain 

wavelengths of light—a variety of structural ones exist. 

So far green is the only Known gyroid color, says Prum, 

“put I'm sure there are more.” —Luna Shyr 

PHOTOS: MARTIN OEGGERLI, WITH MARCO CANTONI, ECOLE POLY- 
TECHNIQUE FEDERALE DE LAUSANNE (RIGHT); MARTIN OEGGERLI (TOP 
RIGHT); RICHARD PRUM, YALE UNIVERSITY (TOP LEFT). ART: SHIZUKA AOKI 

NATIONAL GEOGRAPHIC JANUARY 2011 
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ARCHAEOLOGY 

NG GRANTEE 

Cliff Cave Secrets Archaeologist Mark Aldenderfer set 

out last year to explore remote cliffside caves in Nepal’s Mustang 

district, aiming to find human remains near an ancient settlement 

high in the Himalaya. Almost at once, he came face-to-face with 

what he was seeking: Jutting out from the rock, he recalls, 13,000 

feet up, “a skull was looking at me right as | was looking at it.” 

The skull, dating back perhaps 2,500 years, was among many 

human bones piled inside several burial caves. Aldenderfer and 

his team hope that DNA analysis will help pinpoint the origins of 

this isolated region’s inhabitants, who may have migrated from 

the Tibetan Plateau or points south. 

Nearby, Aldenderfer's colleagues in 2008 also found 8,000 

manuscripts at least 500 years old, similar to one (below) found 

in 2010. Their contents are still being deciphered, but scholars 

say they will shed new light on Bon, the indigenous religion that 

oredated Buddhism in ancient Tibet and still exists in a few 

pockets. “These caves,” says Aldenderfer, “offer marvelous 

insights.” —Hannah Bloch 

PLATEAU OF TIBET 

” » MUSTANG CHINA 
7 t, Kathmandu 

wl A Y A 

BHUTAN 

INDIA = BANGLADESH 

NEPAL 

O mi 400 
‘cl aeont eens Bay of 
Okm 400 Bengal 

PHOTOS: CORY RICHARDS. NGM MAPS 
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By 2045 global 
population is projected 
to reach nine billion. 
Can the planet take 
the strain? 
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How Population Booms 
As living conditions improve, a coun- 
try enters successive phases of a 
process called the demographic 
transition. The death rate falls, but 
there's a lag before the birthrate 
falls too. The result: Population soars. 
Each phase Is marked by a redistribu- 

tion of the population’s age groups, 

as shown in the pyramids at bottom. 

1. A wide base and narrow top char- 
acterize populations with a high 
birthrate and high death rate. 

2. AS conditions improve, the death 
rate declines, and the pyramid tiers 
for older ages begin to fill out. 

3. A population with fewer children 

emerges as the birthrate falls; life 

expectancy increases. 

4. Annual deaths may outnumber 
births, but immigration can ensure 
population growth. 

NATIONAL GEOGRAPHIC JANUARY 2011 

PHASE 1: Preindustrial 

Example: None since war- 

torn Rwanda in the 1990s 

BIRTHRATE 

High birthrate matches 

high death rate. 

| 
DEATH RATE 

Disease, poor living 

conditions, and warfare 

lead to a high death rate 

that sometimes exceeds 

the birthrate. 

POPULATION 
A high birthrate and 

high death rate create 

a young population of 

fairly constant size. 

SP eeeeceeerte see 
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POPULATION PYRAMIDS 

Over 75 
years old 

40-45 

20-25 

Q-5 



PHASE 2: Boom Begins 
Uganda, Nigeria, Angola 

Birthrate 

remains high. 

| 

PHASE 3: Still Rising 

Birthrate declines as women 

gain access to education 
and engage in family plan- 

: PHASE 4: Leveling Off 
: India, Brazil, Bangladesh, U.S.* : Japan, Russia, Italy, China 

: Population stabilizes as 
births and deaths come 

ning. : into balance. 
: eeceee 

: : eeeseeeeeeecaees 
: : esececesoeeoe 
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; Population occvcccecccccecsecceooesoees 
. ie ofl eet eece *®-eeeeceeeeeeeeeoenaeesd 
: Is still rising 900 000000100000000006000600000 
: from Phase *®e\e@eeeeeee:eeeeconeeseceeeoeeeces 

Better - ieee 2° Seeecece 'eeceeceeceeeeesoeesece 
ile - 2 boom. SSCOASSSSSOS SESH OHCOCESEOSOSSCECO 

sanitation, eeccecootecesoes'geeeeseossescooeeeece 
: oo & 8828688200880 00086006 

health care, : genebecesu Renee eaeeeeeennseseestaoes 
and food suppl SHSCHSHSSHOHSSCSSYeseoes: seeesceeseeoeeeoeeoeses 

| - eseeseceeeaeeonee See 'eeeeeeeeeeeeeoeeaeas 
cause the death ; |[@@eeeeeseeooesokees'eeeveeoesoosecosesece 

‘eeeeeeeeeeeoeeoeseeeo @@:e _: | eeeoeo 
rate to drop. Seeecesooccoseceecokes:e Lirthrate dropstO sessces 

©0:060000006600006086004\¢;8 replacement level *eeeee 
eoe; eeoe eeece eeoce : : eeoeo 

51n6066666660600660006 ~ or even below. eeecsose 
© ‘SSSHSSSHSSHSSSSCOSSSSCHCS BESCHCSOOsseseosovesees 

ee eeoo beeeeoeeoeeeceoeeoeeeoe: ecoeoeeeceooeoeoeooece 
#opulation eeecece: eeeeceeeoeeooesooeoeoeiea eeeoeoeeoceeocoeeoee so 
= | as th eoeeeoe{e S®eeeseseeosseeeeoestisecmeeesceeeeoseeooseeeeeo 
SOOMS as € eeeeeeoe ego eeeceeceseocoeoocoereees eeseseseeeacoeee 

ececeoeoeo.eueeees Seeeeeoeoose. 20006 eeeeee ood 
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egeeeeeecoceoe:s SeeGgee eee ede @ Se ' ae eectcees Seeger eece 82 

eeeen008068808:0 | i | ea eeoc © 6 
sc nesseeseeeeis Death rate continues 90000:6 — - — 

eeossececoesceescete tO decline. eeeseeeeeene's eeeoesegceecoecoeeseses 
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*THE U.S. HAS CHARACTERISTICS OF PHASES 3 AND 4: A RELATIVELY HIGH 
BIRTHRATE AS WELL AS AN AGING POPULATION. 

MARIEL FURLONG, NGM STAFF. SOURCE: CARL HAUB, POPULATION REFERENCE BUREAU 
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POPULATION 
The Shape of Seven Billion 

Europe 
collectively 
grew 21%. 

The U.S. 
grew /2%. 

sSsteqgcetc@gakrd & 

TErPrGLitn 

 - 2 oe eee ee 

Key 

LEAS 8 Pe Oe Oe 
1960 population 
(black dots) meee 

2011 population aii In Af 
(all dots ee ( ) Cote d'Ivoire 

| irew the most 
Color shows /) More than 300% nana 541%. 

sewthirom a 200% to 300% — World 

joedinz01t, ERI oe 
) 50% to 132% 

Less than 50% 
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Each country in this cartogram is sized according to its projected 
population in 2011. Black dots represent the country's population in 

1960; light dots are population added since then. Each dot represents 
two million people. Colors indicate the amount of growth (detailed 
below). Nations with populations under 1.5 million are not shown. 

China's 111% 

increase Is 

below the world 

average. 
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India gained 782 million 
people, the largest single 
contribution to world 
population. By 2030 its 
population is expected 
to top Chinas. 

JOHN TOMANIO, NGM STAFF. CARTOGRAM: ANR PRODUCTIONS AND JOHN TOMANIO 
SOURCE: UNITED NATIONS 
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POPULATION 
The less developed world will 
account for more than 95 percent 
of future population growth. 

Youthful momentum 

Age-distribution pyramids (below) show why the overwhelmingly young 
populations of developing countries will produce almost all the future 

population increase. Even with falling birthrates, the world’s population 
is still growing by about 80 million people a year. 

More developed world,” 2010 Less developed world, 2010 
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There are more than twice World population 

as many people on the planet | 
today as there were in 1960. ram e)iiiceyam 

2011 
World population has never 
doubled this quickly before, 
but it is unlikely to double iw 3 billion 
again. The era of explosive 1960 
growth is expected to | 
end by 2050, at more than 
9 billion people, with an 
estimated range of 8 to 
10.5 billion people. 

World population, 1950-2030 

8 billion — 
; ai 

Tee Wecsdics Download ti True PDF tortie 

StoreNtagise 

Wife]¢@cmel=\\(21[e) el-lemere)0lalagl =r 

0 100 200 300 1950 2010 2030 

million Projected 

*“MORE DEVELOPED” IS DEFINED IN THESE UN STATISTICS AS THE 
U.S., CANADA, EUROPE, JAPAN, AUSTRALIA, AND NEW ZEALAND. 

JOHN TOMANIO, NGM STAFF. SOURCE: UN 
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CONSUMPTION 
Appetites of the Seven Billion 

Europe's GDP 
grew 75%, 

The GDP of the U.S., the 
world’s largest economy, 
grew 119% between 1980 
and 2009. 

South America’s 
Key GDP grew 108%. 

1980 GDP 
(black dots) 

2009 GDP 
(all dots) 

Color indicates {7} More than $40,000 

ania 9) $25,000 to $40,000 World 

person (2009). G9 $9,514 to $24,999 rorage: 
$3,000 to $9,513 

__ Less than $3,000 

NATIONAL GEOGRAPHIC JANUARY 2011 
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How much impact does each country have on Earth’s resources? 
One way to approximate a nation’s consumption Is to look at its gross 

domestic product (GDP)—the total production of goods and services 
in a year by its residents, firms, and government. In this cartogram, 
countries are sized according to their GDP for 2009. Black dots show 

GDP in 1980, or latest year available; light dots show growth since 
then. Each dot represents $20 billion.* A country’s color indicates its 
GDP per person (detailed in the key below). 

China had the 
worlds largest 
GDP increase, 
1,506%. 
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na 68 8 i i ea 2 , _ a Tit tifltiTt:LtiTt:itft:tftetfTt.sTthlhmsehetehse so 

ee 

EEE 

Japan's 
GDP grew 
74%, 

Africa's GDP 
grew 157%. 

*TO COMPARE THE GROSS DOMESTIC PRODUCT OF THE COUNTRIES ON THIS MAP, GDP WAS 
CONVERTED TO CONSTANT INTERNATIONAL DOLLARS USING PURCHASING POWER PARITY 
RATES. IN THIS CONVERSION AN INTERNATIONAL DOLLAR HAS THE SAME PURCHASING POWER 
THAT A U.S. DOLLAR HAS IN THE UNITED STATES. 

JOHN TOMANIO, NGM STAFF. CARTOGRAM: ANR PRODUCTIONS AND JOHN TOMANIO 
SOURCES: WORLD BANK, CIA WORLD FACTBOOK, ECONSTATS 
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CONSUMPTION 
Wealthy nations use the most 
resources now, but emerging 
economies are catching up fast. 

Demand on natural resources will continue to increase. 

Earth's finite resources will be stressed both by rising prosperity and sheer 
numbers of people (graphs, below). The consumption of resources now 
enjoyed in the wealthiest nations will be difficult to sustain worldwide. 

E 

2 World population, 1950-2030 World GDP, 1980-2030 
8 

8 billion — $150 trillion — 

5 —- 

$100 — 

4 7 : : i # 

Less developed countries $50 — 
= 

1950 2010 2030 1980 

“MORE DEVELOPED" IS DEFINED 
IN THESE UN STATISTICS AS THE 

U.S., CANADA, EUROPE, JAPAN, 
AUSTRALIA, AND NEW ZEALAND. 

NATIONAL GEOGRAPHIC JANUARY 2011 



The world’s gross domestic World GDP 
product more than doubled _ 
from 1980 to 2009. $72.5 trillion | 

Economic development in 2009 
China and India accounts 
for much of the recent rise 
and will continue to drive it. 

Global economic growth, 
and the improved standard 
of living it offers, means 
that resources are being 
consumed at record levels. 
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means that the reef system here is still rela- 
tively intact. “The Phoenix Islands are what 
the oceans were like a thousand years ago,’ 

scientist Stone says, “and what they can be 
like a thousand years from now.” 
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A few miles from Cahokia in St. Louis, residents 
saw the city’s many mounds as little more than 
handy sources of soil. The largest, Big Mound, 

, stood some 30 feet high and 300 feet long and 
took years to level. Oblivious to its historical 
value, workers needing fill dirt for a railroad bed 
carted off the last of it in 1869. 
THOMAS M. EASTERLY, MISSOURI HISTORY MUSEUM 
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A ten-story behemoth known as Monks Mound is the centerpiece of the 
2,200-acre Cahokia Mounds State Historic Site. Eighty surviving mounds 
dot this cultural World Heritage site; some were used as building plat- 
forms, some for burials. 
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The Life and Death of a City 
s"sidom-lolelater-laimy'si(ellhicm-lalemi-1adi(mcie)] mie) mere) aam-lale 
other crops, Cahokia’s location was key to its success. 
PAW} ¢-10)(>¥acelelemci0) ©) e)\var-li(e))'.210m @r-1ale).4t-lalcmceme(-\'20)(-m il aal= 
ale m=) al) ee hace m-leglelii(eler-meleliielialem e)ge)|-1e1tcmm-) el -leit-||P4-10 

crafts, and ceremonies. So why did they abandon their 
o7)4'an ©) al =m lal-10) a’eam Malm e-l|amcice)e)el-le miro! i liarep 

NATIONAL GEOGRAPHIC JANUARY 2011 

Release: StoreMags & Fantamag. Magazines for All 



tl 
5 ' Wate ae 
= Si 4s so) 

ae |, hei 

PDEstorn 

a? > 

=. 

hes Downlose iim 
fa 

eg 
lie 

=r 

ri 
Pa = Sr 
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Chunkey, a sport using disc-shaped stones (right), was popular through- 
out the Mississippian region. A player (below) rolled his stone along the 
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Cahokia was a ghost town by 
dotomabeeCom@xe)levesloleKwme-vate(aen 
Its demise is an even greater 
mystery than its emergence. 
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were part of a far-reaching trade network. 
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A cobblestone marker in north St. Louis Is all os 
that’s left of Big Mound. Souvenir hunters made 
off with the mound’s burial goods, and whatever 
they might have revealed about the culture of 
Cahokia and its sister settlements was lost. 
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ON ASSIGNMENT 

Getting the Hang of It Shooting 
in Vietnam’s massive Hang Son Doong posed 

some problems for photographer Carsten 

Peter. Climbing up ropes from the cold of the 

cave floor into the warmer, more humid layers 

of air above caused condensation to form 

on his cameras. “The only thing you can do 

is wait, he says, for the equipment to warm 

and the moisture to dissipate. But waiting for 

hours while dangling from a rope is problem- 

atic as well. “You lose the circulation in your 

legs, so you have to do a little moving around 

and stretching on the rope. This gear is not 

really made to be comfortable.” Learn more 

about the Hang Son Doong expedition by 

tuning in to World's Biggest Cave on the Nat 

Geo Channel. Check local listings. 
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Carsten Peter climbs in Hang Son Doong. 
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Thrive Best-selling author Dan Buettner knows 

a thing or two about the world’s happiest, healthiest 

people. He has written about them and their longevity 

for National Geographic and also in his 2008 book, 

The Blue Zones. Now Buettner deepens his exploration 

into the human emotional condition tn Thrive: Finding 

Happiness the Blue Zones Way, which takes a look at 

demographically derived “happiness hot spots” around 

the globe. Look for it in bookstores now ($26). 

NAT GEO FILMS 

The Way Back—a new film directed by six-time Academy 

Award nominee Peter Weir—tells the story of a daring 

escape from a Russian gulag. Based on Slavomir 

Rawicz’s book, The Long Walk: A True Story of a Trek 

to Freedom, the film stars Ed Harris, Colin Farrell, Jim 

sturgess, and Saoirse Ronan. The movie opens in U.S. 

theaters on January 21. 
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New York Times 
Best-Selling

 Author 
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FLASHBACK 

The Big Dip Every 12 years or so— 

according to the local astrological calendar— 

hundreds of thousands of people flock to the = 

town of Kumbakonam,, in India’s Tamil Nadu ba 

state, to wash away their sins. They seek a 

soaking in the Mahamaham tank, a 6.2-acre 

step-sided pool said to contain waters from 

many of India’s most sacred rivers. “Bathing Is 

intimately connected with the religious life of 

the Hindu,’ noted the caption to this photo in 

the December 1913 National Geographic. 

“The picture shows the great tank filled with 

pilgrims waiting for the auspicious moment 

to bathe.” The next Mahamaham festival is 

scheduled for 2016. —Margaret G. Zackowitz 
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The City of Light spreads out over a PHOTO: STEPHEN ALVAREZ 

vast and surprising underground. 
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3 Under Paris 
You'll find bones, stones, and legal—as well as illegal—tourism. 

r Evolution of Feathers 
a Their origin may have had nothing to do with flight. 

g Opium Wars 
2 A key step toward Afghan peace is to wipe out poppies. 

From Relics to Reefs 
Fish cant resist a subway car, tank, or ship. 

China’s Snub-Nosed Monkey 
Its odd face may be one reason it weathers the cold. 
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